Age: Its Significance in Nonembolic Cerebral Infarction
Introduction
• Stroke is a disorder most common in the older age groups. Recently, however, attention has also been focused on stroke in younger patients. 4 - 8 From studies of groups of younger individuals with stroke it has been found that disorders such as diabetes, hypertension and hypercholesterolemia occur with increased frequency compared with the normal population. It has been inferred that they may be causative and that the severity of these disorders when present may determine the age at which stroke may occur. An alternate hypothesis, which is perhaps less satisfying as it tends to render the commonly accepted etiological factors more obscure, should be considered. The hypothesis is that stroke is the result of aging and that diabetes, hypertension and hypercholesterolemia are concomitant, unrelated parallel age-linked factors. According to this hypothesis the findings of diabetes, stroke and hypertension in an unexpectedly young age group could be regarded as the result of premature aging. The three diseases are then viewed as products of premature aging and are not etiologically related one to the other.
The distinction between these two theories is of great significance, as it is clear that the origins and etiology of cerebral infarction must be sought years prior to infarction. One theory demands that the investigation of vascular disease be based in hpid and carbohydrate metabolism. The other theory demands investigation of the metabolic and genetic control of aging, its regulation, organization and control.
Our data indirectly bear upon this controversy, and serve to emphasize the significance of age as the probable dominant LOUIS, MCDOWELL factor in all aspects of nonembolic cerebral infarction. Previous studies have reviewed this question but few of these have been carried out solely in nonembolic cerebral infarction.
Methods
Between 1956 and 1961, 900 patients with nonembolic cerebral infarction were collected by the Cornell neurology service at Bellevue Hospital. A sample group of 300 patients from this group was randomly selected. It consisted of patients who had not received specific treatment. The number 300 was selected to allow a more complete follow-up. Statistical evaluation of the 300 patients compared to the total group of 900 was undertaken to be sure there were no discrepancies in age, sex, concomitant disease, severity of stroke, side of involvement, etc. There were no differences and the groups were considered validly comparable. All patients were studied and carefully followed at the Stroke Clinic, at nursing homes, at state hospitals or by home visits.
The diagnosis of nonembolic cerebral infarction was essentially a clinical diagnosis, based upon the criteria of the Ad Hoc Committee on Cerebrovascular Disease of NINDB. 8 It was supported in 20% by four-vessel arteriography and confirmed in 30% by autopsy.
All patients were followed for five to nine years or until death, and the cause of death was determined with reasonable certainty in the majority. None of these patients received anticoagulants or carotid artery surgery for treatment. Careful medical care and therapeutic measures for sepsis, respiratory disease, cardiac disease, and diabetes were used when needed.
The sources of bias in the selection of this group are determined by the character of Bellevue Hospital and its environs. Being a city hospital, the patients admitted to the study were for the most part indigents living on the lower east and west sides of Manhattan island. The study did not include all patients with stroke in the area, as there are several other hospitals serving this community. The population of the lower east side and west side of Manhattan was relatively constant over the period covered by the study. During the same period the admission rate to Bellevue Hospital remained relatively constant as did the yearly admission to the study. This being so, we believe that using the census records for age and sex distribution from the lower east and west side of Manhattan and mortality data from the New York City Department of Health is a sound basis to derive rates for comparison of the stroke group reported. Even with this it is impossible to determine how good a sample of the population our 300 patients represent, but there are few comparative studies with more patients or a better sampling technique. 
Results

PREVALENCE AND INCIDENCE OF NOEMBOLIC CEREBRAL INFARCTION
The composition of the group is shown in Analysis of the data reveals certain fallacies inherent in these figures. The peak frequency of stroke for this group is in the 60 to 79-year age group. When this point was related to the distribution of the general population in each decade it was found, as seen in table 2, that the population of the lower east and west sides of Manhattan was relatively constant in the decades 30 to 39, 40 to 49, and 50 to 59 years (14 to 15%), but fell to 12% in the 60 to 69-year period, to 6% in the 70 to 79, and to 1.5% in those more than 80 years. When the number of strokes per 10,000 population at risk was calculated, it was found that the frequency of stroke rises linearly with age ( fig. 1 ). Similar data have been presented by Eisenberg in a community study of 93 patients with nonembolic cerebral infarction.
SEXUAL PREVALENCE AND INCIDENCE OF NONEMBOLIC CEREBRAL INFARCTION
Sexual prevalence is also modified by the age of patients under study. Sixty-two percent of our patients with nonembolic cerebral infarction were male and 38% were female.
In view of the greater longevity of females and the generally accepted belief that atherosclerosis begins later in females than males, we reviewed our data by decade. As may be seen from table 3, males are more prevalent than females in the younger age groups, but there is a reversal of the ratio of males to females in the older groups. When frequency is calculated per 10,000 males and per 10,000 females in the general population, the same phenomenon is seen; namely, a fall in the ratio of males to females from 1.9/1 to unity by the ninth decade. Thus the sexual distribution of patients with stroke is a function of the age of the sample. Similar findings have been reported by Eisenberg et al. Table 4 shows the survival data of our patients during nine years of follow-up. The mortality was very high, as more than 80% of the patients were dead by the ninth year. Mortality was maximal in the early months after the original stroke. Neither the neuroanatomical 
Discussion
These studies emphasize the significance of age as a major etiological determinant in nonembolic cerebral infarction. The occurrence frequency of stroke is closely related to increasing age. The mortality from stroke is determined primarily by the age of the patient at the time of stroke; the greater his age at onset the graver is the prognosis. The cause of death in this group of patients was related more often to the concomitantly occurring diseases than to stroke. These facts support the notion that stroke may be a product of aging and senescence and that its prognosis is determined by the senescent changes occurring in the vascular and other organ systems. Cerebral infarcts, atheroma, diabetes, hypertension and hyperlipidemia may be concurrent age-linked disorders bearing only imprecise relationships one to another. Recent studies of aging support this thesis. It has been shown that the younger the age of an individual at death the more likely it is that death is due to a single cause. In older individuals deterioration occurs concurrently in many bodily systems. This is supported by autopsy studies which show that between 65 and 70 years of age the average number of unrelated lesions per individual at autopsy is 5.71; by 80 to 85 years it has risen to 8.42. 6 The patients who have stroke at a younger than usual age may represent instances of premature senescence, and then diabetes, hyperlipidemia and hypertension would also be present to a variably increased degree as part of the picture of disproportionately advanced biological age. 
